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Numerous Keratinocyte Subtypes Involved in Wound
Re-Epithelialization
Girish K. Patel1,2, Catherine H. Wilson2, Keith G. Harding2, Andrew Y. Finlay1 and Paul E. Bowden1
The expression of different keratin intermediate filaments has been used to define keratinocyte maturation and
different phenotypic subtypes involved in acute wound (AW) healing. Immunohistochemistry with specific anti-
keratin monoclonal and polyclonal antibodies was used to examine AW in normal healthy volunteers (n¼ 16). In
all wounds examined, basal keratinocytes and cells at the leading edge of the wound expressed keratins K5 and
K14. However, suprabasal cells had a more complex pattern of keratin expression, which was dependent on
their position relative to the wound and location within the suprabasal compartment of the epidermis. In
general, K10 was expressed in suprabasal keratinocytes at the wound edge, but not in keratinocytes covering
the wound center, which expressed K6, K16, and K17 in a complex fashion. Ki67 expression, a marker of cell
proliferation, was restricted to basal and immediate suprabasal layers at the wound edge. Keratinocytes
populated the wound bed below the scab by migration, which was supported by keratinocyte proliferation in
the surrounding epidermis both at and adjacent to the wound edge.
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INTRODUCTION
Epidermal injury represents a dramatic change and keratino-
cytes that normally differentiate to form rigid structures are
required to become more flexible so that they are able to
facilitate epidermal migration across the wound bed and
rapidly close the wound. Cutaneous wound healing thus
provides rapid restoration of epidermal cover, integrity, and
barrier function. Re-epithelialization of the wound occurs
from both the wound margin and any transected skin
appendages (hair follicles, sweat ducts), and can be
subdivided into six sequential processes: retraction, hyper-
trophy, mitosis, migration, closure, and differentiation (Be-
reiter-Hahn, 1986).
In response to epidermal injury, keratinocytes at the
wound edge withdraw from terminal differentiation and
undergo changes in morphology and gene expression,
sometimes referred to as ‘‘keratinocyte activation’’ (Grinnell,
1992). This is characterized by cell hypertrophy, retraction of
keratin filaments from the cell periphery, formation of F-actin
bundles and pseudopodia, alterations of desmosomes, and
widening of intercellular spaces (Odland and Ross, 1968).
Changes in keratin expression also occur with downregula-
tion of differentiation-specific keratins (K1 and K10) and
expression of inducible keratins (K6, K16, and K17), normally
absent in the interfollicular epidermis, but constitutively
expressed in skin appendages (Paladini et al., 1996;
McGowan and Coulombe, 1998; Tomic-Canic et al., 1998).
Expression of K6, K16, and K17 has also been observed in
stratifying keratinocytes during hyperproliferation and malig-
nant transformation (Stoler et al., 1988; Kopan and Fuchs,
1989) and in primary keratinocyte cultures (Leigh et al.,
1995). Keratinocyte proliferation and migration are processes
fundamental to wound re-epithelialization and factors that
hinder them are known to impair the rate of re-epithelializa-
tion (Epstein et al., 1983).
There are currently two theories of wound re-epithelializa-
tion: ‘‘leap-frogging’’ (Krawczyk, 1971) and ‘‘tractor-tread’’
(Woodley, 1996). ‘‘Leap-frogging’’ suggests that proliferating
keratinocytes away from the wound edge enter the suprabasal
compartment and are pushed onto the wound bed. Suprabasal
keratinocytes would downregulate desmosome expression,
migrate over adherent basal keratinocytes, and revert to a
basal phenotype once in contact with the wound bed. The
‘‘tractor-tread’’ theory suggests that basal keratinocytes
expressing a variety of integrins migrate over the wound bed
and pull the remaining epidermis, implying that desomsomal
junctions are maintained. Suprabasal keratinocytes have an
ancillary role, while basal cells migrate in a way similar to
those in epidermal cell culture (Clark et al., 1996).
Keratin expression can define the differentiation status of
keratinocytes: K5 and K14 in basal cells, K1 and K10 in
differentiating suprabasal cells, as well as K6 and K16 in
‘‘hyperproliferating’’ cells (Coulombe, 1997; Tomic-Canic
et al., 1998). More recently, keratinocytes activated by
interferon gamma (IFNg) have been further characterized by
K17 expression (Freedberg et al., 2001). We have now
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studied keratin expression in detail during normal wound re-
epithelialization, and describe the presence of several
different keratinocyte subtypes.
RESULTS
Acute wound healing in different clinical settings
Two acute wounds (AWs) were created by punch biopsy in
16 healthy volunteers and subsequent healing was assessed
using two different scenarios: wounds that healed with scab
formation (wound on the left arm, n¼16) and wounds with a
moisture retentive dressing (wound on the right arm, n¼ 16).
Wounds were excised at different time points: 2, 4, 6, or 8
days, and examined by immunohistochemistry. Re-epithelia-
lization was assessed clinically over 8 days in eight of the 16
volunteers and wound closure occurred earlier (6 days) in
wounds on the right arm compared to wounds on the left arm
(8 days). However, there were no discernible differences in
keratin expression (Figure S1) or Ki67 labelling (data not
shown).
Constitutive expression of epidermal keratins
Expression of inducible keratins was absent in interfollicular
epidermis under normal conditions, while cytoplasmic
expression of basal (K5 and K14) and differentiation-specific
(K1 and K10) keratins was evident (Table S1). Generally, K16
and K17 were expressed in skin appendages in a mutually
exclusive manner. In eccrine sweat glands, K6 and K16
expression was restricted to the duct, while K17 was
expressed in myoepithelial tissue. K17, but not K16, was
also expressed in sebaceous gland ducts. In the hair follicle
outer root sheath, K16 was restricted to the upper follicle,
while K17 was expressed in the lower follicle and bulb,
where the outer root sheath was only one cell layer thick. K6
expression was observed along the whole length of the
follicle and was also expressed in suprabasal cells of the
eccrine sweat duct, but was absent in sebaceous gland ducts
and the myoepithelial cells of the eccrine sweat gland, where
K17 expression is abundant. This observation is surprising
given that there is very little difference in the amino-acid
sequence between the two K6 isoforms (K6a and K6b).
Keratin expression during AW healing
At day 2 post-wounding, cytoplasmic K5 expression was
observed in basal cells, adjacent suprabasal cells, and
keratinocytes at the wound edge (Figure 1a). In contrast,
K10 was expressed in all suprabasal keratinocytes away from
the wound edge, with reduced expression in cells at the
wound edge (Figure 1c). Expression of K16 and K17 was
similar and occurred in suprabasal keratinocytes close to, but
not distal from, the wound edge (Figure 1e and g).
By day 4 post-wounding, migration of epidermal kerati-
nocytes between the scab and wound bed was clearly
a  K5 (day 2)
c  K10 (day 2)
e  K16 (day 2)
i  K5 (day 4)
k  K10 (day 4)
m  K16 (day 4)
g  K17 (day 2) o  K17 (day 4)
b
d
f
h
j
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Figure 1. Expression of keratins (K5, K10, K16, and K17) in AWs (2–4 days post-wounding). Sections (4 mm) of (a, c, e, g) 2-day and (i, k, m, o) 4-day post-
wounding biopsies were treated with antibodies to (a, g) K5, (c, k) K10, (e, m) K16, or (g, o) K17. Tissue binding of keratin primary antibodies was visualized with
biotinylated IgG-conjugated streptavidin horseradish peroxidase complex and diaminobenzidine. Both day 2 and day 4 images are of wounds treated with a
moisture-retentive dressing. Each panel is a composite of six images taken with an  10 objective to provide high resolution over a wide area, while the (b, d, f,
h, j, l, n, p) insets are high-power images (original magnification: 40) of key areas.
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evident (Figure 1i, k, m, and o). At the leading edge, the
migrating epidermis tapered and was only 1–3 cells thick,
while, further back towards the edge, the newly formed
epidermis was 4–6 cell layers thick. K5 was expressed in
basal cells and the lower suprabasal cells of the adjacent
epidermis, in basal cells at the wound edge, and on the
adjacent wound bed, but in all cell layers at the leading edge
(Figure 1i). K10 was expressed within suprabasal keratino-
cytes of the original intact epidermis and at the wound edge,
but was absent in keratinocytes populating the wound center
(Figure 1k). In contrast, K16 was not expressed distal to the
wound edge and was only found in suprabasal cells at the
wound edge and in suprabasal cells over the wound bed.
Expression of K16 centrally in cells of the leading edge was
weak and patchy. K17 expression was similar to K16, but
higher levels were observed at the wound edge, in epidermal
cells over the wound bed, and in all cells at the leading edge,
except for the basal cells forming the advancing tip. At this
point, basal cells expressing K5 and no K10, K16, or K17
were found both below, in front of, and above the K17-
positive cells (Figure 1j, l, n, and p). There is also a circular
region that is K16 and K17 negative, which is probably a hair
follicle also contributing K5-positive ‘‘basal’’ cells to the
wound bed.
Keratinocytes covered the entire wound bed by day 6 post-
wounding and the ‘‘new’’ epidermis was still tapered, being
only 3–4 cells thick at the wound center (Figure 2a, c, e, and
g). K5 was expressed along the entire basal layer and showed
suprabasal expression in cells over the entire wound bed and
at the wound edge. K10 was only expressed in suprabasal
cells of the original intact epidermis and in those located at
the wound edge, but was absent in suprabasal keratinocytes
populating the wound center (Figure 2c). The expression of
K16 was localized within the suprabasal cells at the edge,
associated with a region of epidermal hyperplasia, with weak
expression in the upper suprabasal cells above the wound
bed. K17 was expressed in a similar distribution, but at higher
levels within the suprabasal cells of the newly formed
epidermis (Figure 2g). This hyperplastic region appeared to
form a ‘‘buffer zone’’ between the original epidermis (K10
positive) and the newly formed epidermis (K10 negative).
By day 8 post-wounding, the scab was still attached and a
parakeratotic stratum corneum was apparent. In the center of
the wound, the newly formed epidermis was now 8–10 cells
thick (Figure 3a, c, e, and g). Expression of K5 remained
localized to the basal and immediate suprabasal cells at the
wound edge and in the adjacent epidermis, and was clearly
expressed in several suprabasal layers over the wound bed
(Figure 3a). K10 expression was still restricted to the
suprabasal keratinocytes of the original adjacent intact
epidermis and wound edge, with no expression in the newly
formed epidermis in the center of the wound. The majority of
suprabasal cells in the hyperplastic region at the wound edges
expressed K16 and patchy expression was also observed in
the upper suprabasal cells of the ‘‘new’’ epidermis (Figure 3e).
Again, K17 was expressed in a similar manner, but at higher
levels, and was more extensive in lower suprabasal keratino-
cytes at the wound center (Figure 3g).
a  K5 (day 6)
c  K10 (day 6)
e  K16 (day 6)
g  K17 (day 6)
b
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Figure 2. Expression of keratins (K5, K10, K16, and K17) in AW biopsy (6
days post-wounding). Sections (4mm) of (a, c, e, g) 6-day post-wounding
biopsy were treated with antibodies to (a) K5, (c) K10, (e) K16, or (g) K17.
Tissue binding of keratin primary antibodies was visualized with biotinylated
IgG-conjugated streptavidin horseradish peroxidase complex and diamino-
benzidine. Day 6 images were of a wound left to form a scab. Each panel is a
composite of six images taken with an  10 objective to provide high
resolution over a wide area, while the (b, d, f, h) insets are high-power images
(original magnification:  40) of the key areas.
a  K5 (day 8)
c  K10 (day 8)
e  K16 (day 8)
g  K17 (day 8)
b
d
f
h
Figure 3. Expression of keratins (K5, K10, K16 and K17) in AW biopsy (day 8
post-wounding). Sections (4 mm) of an 8-day post-wounding biopsy allowed
to heal by forming a scab were treated with primary antibodies to (a) K5, (c)
K10, (e) K16, or (g) K17. The antibodies were visualized with biotinylated
IgG-conjugated streptavidin horseradish peroxidase complex and diamino-
benzidine. Each panel is a composite of 10 images taken with an  10
objective to provide high resolution over a wide area.
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Keratinocyte proliferation and Ki67 expression during re-
epithelialization
In normal skin, expression of the proliferation marker (Ki67)
was observed in very few nuclei along the basal cell layer.
However, there was increased expression of Ki67 within
basal and immediate suprabasal cells during acute epidermal
wound healing (Figure S2). In early wounds (2 days), Ki67
expression increased in the epidermis adjacent to the wound
edge. By day 4, an extensive hyperplastic site was observed
in the epidermis distal to the wound edge, while expression
in keratinocytes populating the wound bed was absent. By
day 6 post-wounding, there was a general reduction in Ki67
expression in the adjacent epidermis and still no expression
in the ‘‘new’’ epidermis over the wound bed. However, by
day 8, Ki67 expression was high at the wound edge and some
expression was seen in the newly stratifying epidermis
adjacent to the wound edge, but not in the center of the
original wound. As the cell mass over the wound bed had
increased and there was little or no proliferation here, the
majority of cells must have arisen by migration.
Keratinocyte subpopulations during wound re-epithelialization
Different keratinocyte subpopulations involved in AW re-
epithelialization have been defined by keratin expression
using antibodies to K5, K6, K10, K14, K16, and K17. No
antibody to K1 was used; so the expression of K1 is only
inferred in terms of being a K10 partner. While basal cells
expressed K5 and K14 and suprabasal cells expressed K1
(inferred) and K10 constitutively in the normal epidermis, the
process of wound re-epithelialization resulted in the appear-
ance of six new keratinocyte subpopulations associated
with the expression of different keratin profiles. Hence,
keratinocytes that move onto the wound bed are not a
single homogenous cell population. Comparing keratinocytes
in the normal differentiating epidermis with those at the
wound edge, we observed the following spatial pattern of
keratin expression based on immunohistochemical data
(Figure S3).
Suprabasal keratinocytes of intact normal epidermis distal
from the wound, and those at the wound edge, continued to
express differentiation-specific keratins (K1 and K10). How-
ever, suprabasal keratinocytes adjacent to the wound
expressed additional inducible keratins (K6, K16, and K17).
These cells appeared to form two populations: those distal
from the wound edge expressing K1 and K10 together with
K6 and K16, and those adjacent to the wound edge
expressing K1 and K10, K6 and K16, and K6 and K17.
Furthermore, the cells at the wound edge expressed only K5
and K14.
Two other keratinocyte populations became apparent as
cells migrated onto the wound bed: those expressing K6 and
K16 together with K6 and K17, and those expressing only K6
and K17. The latter population forms the majority of the
suprabasal cells at the leading edge. In addition, K5 and K14
were expressed in basal and immediate suprabasal cells of
the epidermis adjacent to the wound edge, and in all
peripheral cells at the leading edge (above, below, and in
front of K17-positive cells).
Once the whole wound bed had been populated and
stratification of the newly formed epidermis had begun,
another two keratinocyte populations became apparent. One
population occurred in the hyperplastic regions at the edge of
the wound and these cells expressed K5 and K14 together
with K6 and K16. The other population existed in the newly
formed epidermis and these cells expressed K5 and K14 and
K6 and K17.
These observations of re-epithelialization during AW
healing of normal skin suggest that basal cells expressing
only K5 and K14 migrate onto the wound bed and these are
closely followed by a mixed population of suprabasal
keratinocytes expressing different combinations of inducible
keratins (K6, K16, and K17). K10-positive cells remain at the
wound edge and do not contribute to the newly formed
epidermis. Furthermore, essentially the same process can
occur from transected hair follicles and sweat glands, which
would provide additional ‘‘wound edges’’.
DISCUSSION
The use of monospecific keratin antibodies to define
epithelial cell subtypes is now widely accepted (Purkis
et al., 1990; Leigh et al., 1995) and our results revealed the
presence of six new keratinocyte subpopulations in the
epidermis during AW healing (2–8 days), as defined by their
differing keratin expression: (a) K1 and K10þK6 and K16
(some suprabasal cells adjacent to the wound), (b) K1 and
K10þK6 and K16þK6 and K17 (majority of suprabasal cells
at the wound edge), (c) K6 and K16þK6 and K17 (suprabasal
cells migrating onto the wound bed populated by basal cells),
(d) K5 and K14þK6 and K17 (immediate suprabasal cells on
the wound bed), (e) K5 and K14þK6 and K16þK6 and K17
(mid-suprabasal cells on the wound bed) and (f) K6 and K17
(suprabasal cells at the leading edge). Some of these
keratinocyte subpopulations mark points of transition be-
tween keratinocytes expressing a more simple keratin profile.
Experiments in vitro have suggested that K16 expression in
cells already expressing K1 and K10 can lead to disruption of
the keratin filament network (Paladini et al., 1996; Wawersik
et al., 1997). These results neither support nor refute our
observations, as two of the keratinocyte subpopulations
clearly demonstrate antibody labelling in a filament pattern
with these keratins. However, it was very noticeable in our
studies that filament networks composed of K1 and K10 and
of K6 and K17 very rarely exist in the same cell in the absence
of K16 expression. Thus, K6 and K16 filaments appear to exist
at transition zones both at the wound edge and vertical zones
in the newly stratifying epidermis.
Keratin expression has been used to define keratinocyte
phenotypes previously and three different interfollicular
epidermal keratinocyte phenotypes have been described:
basal keratinocytes (express K5 and K14), suprabasal
differentiating keratinocytes (express K1 and K10), and
‘‘hyperproliferative’’ keratinocytes, which express K6, K16,
and K17 (Bowden, 1993; Coulombe, 1997; Tomic-Canic
et al., 1998; Freedberg et al., 2001). Though it is widely
accepted that keratinocytes expressing K6, K16, and K17
reside in the suprabasal layers (Magnaldo et al., 1993;
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Coulombe, 1997; Freedberg et al., 2001), there appears to be
some debate as to whether these keratinocytes are derived by
altering keratin expression in basal cells or suprabasal cells.
In addition to this, the constitutive expression of K17 in
myoepithelial cells has led some authors to suggest that
‘‘activated’’ keratinocytes expressing K17 use these filaments
to aid migration, and they should be termed ‘‘migratory’’
keratinocytes. However, there is uncertainty as to whether
K17-positive keratinocytes migrate across the wound bed
directly and whether they express the necessary integrins
(compatible with the ‘‘tractor-tread’’ theory), or, alternatively,
migrate over existing basal keratinocytes (compatible with
the ‘‘leap-frog’’ theory). As early as 1986, it had been
suggested that the only way to resolve the debate over which
theory of re-epithelialization is correct would be if specific
keratinocytes could be labelled and tracked over time during
the healing process (Bereiter-Hahn, 1986).
Our observations would suggest that cells expressing K6
and K17 are able to migrate, but they appear to do so over
basal cells that only express K5 and K14, implying that a
sheet of basal keratinocytes is fundamental for epidermal
integrity and that these basal cells initially migrate over the
wound bed. As keratin expression in basal keratinocytes does
not change, we can conclude that the intermediate filament
network of basal cells must be able to readily adapt to the
process of cell migration. This view fits well with the finding
that patients with mutations in the inducible keratins
(Bowden et al., 1995; Smith et al., 1998) do not have
impaired wound healing (McGowan and Coulombe, 1998).
However, animal studies have given conflicting results. In the
K6a knockout mouse model, healing of full thickness wounds
was normal, though there was a delay in re-epithelialization
of partial thickness wounds (Wojcik et al., 2000). Mazzalupo
et al. (2003) also observed a delay of wound closure in
an ex-vivo approach to examine wound re-epithelialization
in the K17 knockout mouse embryo, though whether
this effect persists into adulthood still remains to be
determined.
Keratinocyte proliferation was increased away from the
wound edge and cut appendageal margins in both basal and
occasional immediate suprabasal cells, as reported pre-
viously (Bereiter-Hahn, 1986). A population of suprabasal
keratinocytes expressing K6 and K16 together with K6 and
K17 was located within the hyperplastic region of the
migrating epidermis, a region associated with cell prolifera-
tion. Expression of K6 and K16 is also associated with
hyperproliferative epidermal diseases (Stoler et al., 1988;
Bowden, 1993), although the direct relationship between
keratinocyte proliferation and expression of these keratins
remains unclear (Navarro et al., 1995).
The stimulus for keratinocyte motility post-wounding is
likely to be loss of contact with the adjacent keratinocytes
and reduction in basement membrane laminin-5 that is
mirrored by reduced expression of integrin a6b4 (Borradori
and Sonnenberg, 1999). Migrating epidermis spreads beneath
the scab debris, separating it from the dermis (Odland, 1977),
and the direction of migration is determined by the
orientation of extracellular matrix macromolecules, such as
fibronectin (Clark et al., 1982), and other chemotactic factors
present in the wound bed (Wikner et al., 1988). Keratinocytes
migrating onto the wound bed are derived from the adjacent
epidermis, outer root sheath of hair follicles, and sweat ducts
(Odland, 1977). Furthermore, keratinocyte migration over the
wound bed is dependent upon actin and myosin filament
systems (Bereiter-Hahn, 1986) and the proliferative potential
of these cells is inhibited while migrating (Hell and
Cruickshank, 1963).
The roles for the various keratinocyte subpopulations in
wound re-epithelialization still need to be established and the
work presented here is only observational. This protein-based
immunohistochemical approach also needs to be confirmed
and other functional studies are needed to determine the
derivation of each keratinocyte subpopulation to confirm
these initial observations.
MATERIALS AND METHODS
Tissue collection and processing
Bro Taf Ethics Committee approved this study and witnessed
informed written consent was obtained from all participants. In
addition, the study was prosecuted in accordance with the principles
and guidelines of the Helsinki Declaration.
AWs were made using a 3-mm biopsy punch on the upper inner
arm of 16 normal healthy volunteers, and these were subsequently
excised with a 6-mm biopsy punch at different intervals (2, 4, 6, or 8
days). The wound on the right arm was treated with a moisture
retentive dressing (Lyofoams), whereas the wound on the left arm
was treated with dry cotton gauze. AW biopsies from healthy
volunteers were embedded in paraffin using conventional methods.
Specimens were fixed in 4% formaldehyde (6–24 hours), dehydrated
in alcohol, embedded in paraffin, cut, and used to derive
immunohistochemistry data.
Immunohistochemistry with keratin and Ki-67 antibodies
A three-layer peroxidase–antiperoxidase method was employed for
paraffin-embedded tissue samples. Sections (4 mm thick) were
rehydrated and endogenous peroxidase activity blocked (0.3%
hydrogen peroxide in phosphate-buffered saline). Sections were
immersed in 0.0371% EDTA and 1% sodium hydroxide solution at
pH 8 for antigen retrieval (microwave at 450 W for 12 minutes with
5 minutes rest after each 5 minutes irradiation). Sections were treated
with donkey serum (1:10) for 20 minutes (room temperature),
followed by the specified primary antibody diluted in 6% BSA for
1 hour (room temperature). The sections were rinsed with Coon’s
phosphate-buffered saline (C-PBS) and the second antibody (anti-
mouse IgG biotinylated sheep antibody (Amersham, UK) at a
dilution of 1:100 in C-PBS) applied for 1 hour (room temperature).
Sections were rinsed with C-PBS and treated with conjugated
streptavidin horseradish peroxidase complex at a dilution of 1:100 in
C-PBS for 30 minutes at 371C in a humidified chamber. Sections
were rinsed with C-PBS, developed with diaminobenzadine solu-
tion, counterstained with haematoxylin, dehydrated with graded
alcohols, and dried overnight at 451C.
Antibodies were purchased from commercial companies and,
where possible, mouse monoclonal antibodies were used. Primary
antibodies to various keratins (K5, K6, K10, K14, K16, and K17) and
a cell proliferation marker (Ki67) were used (Table S2).
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Visualization and photography
All immunocytochemistry slides were viewed through a Nikon
Optiphot binocular microscope ( 10,  20, and  40 objectives)
and representative images were photographed using an attached
digital camera (AxioCam HRc). Representative images were
captured and composite plates were compiled using Adobe Photo-
shop 5.0 computer software.
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SUPPLEMENTARY MATERIAL
Figure S1. Moist versus dry wound healing. Sections (4 mm) of (a, e) 2-day,
(b, f) 4-day, (c, g) 6-day and (d, h) 8-day post wounding biopsies that
had been allowed to heal in a (a–d) moist or (e–h) dry environment were
treated with antibodies to K5. Tissue binding of K5 primary antibodies was
visualised with biotinylated IgG conjugated to a streptavidin horseradish
peroxidase complex and diaminobenzidine. Each panel is a composite of
six images taken with a 10 objective to provide high resolution over
a wide area.
Figure S2. Keratinocyte proliferation (Ki67 immunostaining). Sections (4 mm)
of biopsies at (a, e) 2-day, (b, f) 4-day, (c, g) 6-day and (d, h) 8-day post
wounding were subjected to antigen retrieval and treated with a primary
antibody (Mib1) to Ki67, a marker of cell proliferation. Sections were treated
with biotinylated anti-mouse IgG conjugated to streptavidin horseradish
peroxidase and visualised with diaminobenzidine. Low power views are
shown on the (a–d) left and high power on the (e–h) right . Proliferating
keratinocytes (brown nuclei) can be seen at the wound edge and are
particularly abundant (b, f) at 4-days. (d) Even at 8-days post-wounding, there
is very little cell division in the newly formed epidermis, which is already well
stratified.
Figure S3. Schematic representation of keratinocyte sub-populations during
acute wound re-epithelialisation. Three different stages of wound healing are
represented: (a) immediately after wounding, (b) 2–4 days post-wounding and
(c) 6–8 days post wounding. Keratin expression in the individual keratinocytes
is colour-coded and eight sub-populations of keratinocytes that differ in
expression were defined: (i) K5 and K14 (orange), (ii) K1 and K10 (pink), (iii)
K1 and K10þK6 and K16 (green), (iv) K1 and K10þK6 and K16þK6 and
K17 (purple), (v) K6 and K16þK6 and K17 (yellow), (vi) K6 and K17 (blue)
(vii) K5 and K14þK6 and K16 (cyan) and (viii) K5 and K14þK6 and K17
(red). The blue dotted line denotes the basement membrane zone (BMZ) and
the green crosses the mesenchyme (dermis).
Table S1. Constitutive keratin expression in normal skin before wounding.
Table S2. Antibody summary.
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